Claims 

^xi^ A raethod for refining microstructure of metall^ 
materials^ characterized in tihat comprises forming 
cavitation (cavities) in molten metal by the dir^^ct 
application of high-energy vibrating force suc^^ as 
electromagnetic vibrating force, ultrasonic ^ibrating 
force to the molten metal, crushing the resulting solid, 
metal crystal particles into small pieces by the impact 
pressure generated during the collap^ of the cavities, 
and yielding a refined microstructure thereof • 
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3 • The method for ref ijiing microstructure of 
metallic materials according to Claim 1 or 2, wherein 
the high-en^gy vibrating force is applied to a metal in 
the proceM of solidification by the simultaneous 
imposition of an electric current and a magnetic field 
to sai^d ^molten metal or solidifying metal. 

j/. a\ method for refining microstructure of metallic 
materials) characterized in that comprises forming 
cavitatiom (cavities) in molten metal by the direct 
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application of higb-energy vibrating force such as 
electromagnetic vibrating force, ultrasonic vibrating, 
force to the molt n metal, crushing solid particles of 
other metals, intermetallic compounds, or the /ike 
dispersed in the molten metal as well as the yfeolid 
metal formed during solidification into smadl pieces by 
the impact pressure generated during the c:ollapse of the 
cavities, and yielding refined microstrufcture thereof:. 

ji. A method for refining microst^ructure of metalllic 
materials, characterized in that comprises forming 
cavitation (cavities') in moaften m4tal by the direct 
application of high-ener^ vibrati/ng force such as 
electromagnetic vibrati'ng for^e!^ ultrasonic vibrating 
force to the molten met^l^^_<^^sM:ngthe solid 
particulate ceramics or other nonmetals dispersed in 



)r otl 
sll/ as 



the molten metal as wel^/ as the solid metal formed 
during solidification Anto small pieces by the impact 
pressure generated during the collapse of the cavities j 
and yielding refilled microstructure thereof. 

j^. A method for refining solid metal particles 
formed during solidification to move them to a 
prescribed/location by the simultaneous imposition of • 
an elec^*ric current and a magnetic field on the molten 
metal /in the process of final solidification. 
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7, The method according to Claizn 6, wherein the 
solid metal particles formed during solidification ^re 
refined to shift them to a periphery of a tube by /the 
simultaneous imposition of an electric current ^d a 
magnetic field on the molten metal in the process of 
final solidification. 



8. The method according to Claim 6, wherein the 
solid particles of other metals, interroytallic 
compounds, or the iike dispersed in molten metal as well 
as solid metal particles formed during solidification 
are refined to shift them to a peri/phery of a tube by 
the simultaneous imposition of an/ electric current and 
a magnetic field on the molten_^etal in the process oif 
final solidif ication. 



9. The method aqcordi^g/tp Claim 6, wherein the 
solid particulate cerkmije^ or otl^e9::...jifinm^tals dispersed 
in molten metal as wel/ as solid metal particles formed 
during solidif icatioi/ are refined to shift them to a 
periphery of a tuber by the simultaneous imposition of an 
electric current And a magnetic field on the molten 
metal in the process of final solidif ication. 



10. The method according to Claim 6, wherein the 
solid particles dispersed in molten metal are refined: to 
move them to a location separated from the location of 
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